Cyclic diorganotin sulfides, (R 2 SnS) n (R = Me, n-Bu, f-Bu; η = 2, 3) react with diorganotin chlorides, R 2 SnCI 2 (R = Me, n-Bu, f-Bu) to give tetracoordinated tetraorganodistannathianes, R 2 (CI)SnSSn(CI)R 2 (R = Me (1), n-Bu (2), f-Bu (3)).
Introduction
Dimeric tetraorganodistannoxanes containing chlorine atoms, [R 2 (CI)SnOSn(CI)R 2 ] 2 , are easily accessible by the reaction of diorganotin oxides, R 2 SnO (R = aryl, alkyl) with diorganotin dichlorides, R 2 SnCI 2 (R = aryl, alkyl) [1, 2] . The analogous synthesis of tetraorganodistannathianes, R 2 (CI)SnSSn(CI)R 2 using diorganotin sulfides, R 2 SnS, and diorganotin dichlorides, R 2 SnCI 2 (R = aryl, alkyl) was previously reported, however, the products were not completely characterized at that time [3] . In this contribution we describe preliminary results on the synthesis and characterization of tetraorganodistannathianes, R 2 (CI)SnSSn(CI)R 2 (R = Me, n-Bu, f-Bu) and related dinuclear complexes, [(Ph 3 P) 2 [4] . The former contain tetracoordinated tin atoms while the latter possess pentacoordinated tin atoms.
Results and discussion
The reaction between cyclic diorganotin sulfides, (R 2 SnS) n (R = Me, n-Bu, f-Bu ; η = 2, 3), and diorganotin chlorides, R 2 SnCI 2 (R = Me, n-Bu, f-Bu) provided, after evaporation of the solvent, colorless microcrystalline materials, hereafter denoted as A, Β and C, which have no sharp melting points. 119 Sn,
13
C and 1 H NMR spectra of these materials suggest that A, Β and C consist of mixtures containing tetraorganodistannathianes, R 2 (CI)SnSSn(CI)R 2 (R = Me (1), n-Bu (2), f-Bu (3)) and the starting compounds (R 2 SnS) n and R 2 SnCI 2 (R = Me, n-Bu, f-Bu; η = 2, 3). The observations made in the NMR studies are fully consistent with the assumption that the reactants exist in equilibrium (Eq. 1). 
Facile Formation of Hypercoordinated Organotin Anions
Containing Sulfur and Chlorine chlorine and sulfur atoms supports the existence of the tetraorganodistannathianes, R 2 (CI)SnSSn(CI)R 2 (R = Me (1), n-Bu (2), f-Bu (3)) in the materials A, Β and C.
Repeating the reaction between the cyclic diorganotin sulfides, (R 2 SnS) n (R = Me, n-Bu, f-Bu ; η = 2, 3), and diorganotin chlorides, R 2 SnCI 2 (R = Me, n-Bu, f-Bu) in the presence of [(Ph 3 P) 2 NfCr gave ionic complexes [(Ph 3 P) 2 (4), f-Bu (6)) were studied by X-ray diffraction. The molecular structures of the anions are illustrated in Figure 1 and selected geometric parameters are listed in Table 1 . Thus, both anions contain four-membered rings incorporating two tin atoms, one sulfur and one chlorine atom, respectively. The geometry of the tin atoms features a distorted trigonal bipyramid in which two carbon atoms and a sulfur atom occupy the equatorial positions, while the more electronegative chlorine atoms are situated in the axial positions. The four-membered ring in the anion of 4 adopts a slightly puckered conformation, whereas that in 6 is almost planar. Apart from this difference the structural parameters in both anions are virtually identical. The anions in compounds 4-6 represent rare examples of hypercoordinated organotin species revealing neither strong donors nor intramolecularly coordinating ligands. 
